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AN IMPROVED VARIAC' SPEED CONTROL 

• THE V* H.P. VARIAC SPEED CON¬ 
TROLS, Tvi'i'i* 170()-AL ami .VII, have 
given nil exeelleiil aceciiml of iheiiiM'lves in 
a laigc iiuiiiln'r gf iipiilicalioiie since their 
hiliiHiueiioii two yeaii" ago . The eoinbiiia- 
tion of llie Variar with a iwlifier uml etioke 
has many ailviiiilages as a MiiiriT of ailjiLst- 
alilc arinalure voltage for upemtiiig il-c 
fiiiunl or compound tvoiintl miiiois over a wide s|)pei! range. The resisl- 
iince of the annaliire voltage suiiree I'aii Ik* inaiie low. uniiall.v lltuu 
half the arniutui'c resistuiicc of the motor, so lluu good regiiliition i.s 
oblainRd, essentially the regulatioii of the motor itself. The armiiliire 
curreiil isesaenlrally ripple-frei*. sti that loix|ue jiiiisaiioiis are iiegli gible 
and no dentting of the motor is I'equired. The eontrols are of conipuci 
singli'-miit eonstruetioii, providing reversal and dynamic braking 
rvithiMit atixiliaiy fKiiiipmenT. 

One factor which has limited Ihc aeccptance of lhe.se controls has 
heeu that a tube rectifier is empluyeil. 'I'he tise of tubes, tiowever niaycii 

‘Fur fulnurli-iiwn of Cbcwc **oDtrol«,sft W K, *'Virio.'FtWtJ 

^JutTifMKkr, \ol M>rll. I'J4V. pD, 


Figure U New Type 
1?00‘B Varig< Speed 
Contrei ir>»talle<l on l9* 
reidol winding nethmB 
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Hgdva 2. Pai>frl view of 
th9 Type f700*BVariac 
Spsdd Control. 


tihey may be, is always a reuiiaJer lo Ihe 
pustumor that additioaiil muinteDance 
problems may be involved. Tube life 
records lead’s liitn unconviiiced. (Actu¬ 
ally we know of no tube failure whatever 
m the case of the IVpb 1700 Controls, 
either in equipment installed or in the 
I’lmrw’ of (iiir original experimental 
work.) A tulie rectifier requires the use 
of some sort of time delay mecluuiiani to 
insure proiMU* warm-up before load is 
applied. This is not a handicap in shop 
equipment for wliicli the jxjwer unit can 
lie turned on at the begiuning of each 
working day. but is a definite limitation 
III the cuse of equipment subject to ucca- 
sionai use, uiui is a reminder to the user 
I hat electronic equipment, supposedly 
subject lo failure, is involved. 

A new i-a h.p. control, Type 1700-B, 
is now offered, which is the same in sise 
and in general appearance ns the Type 
l70O-.\ deago but in which a selenium 
rectifier is substituted for the tube recti¬ 
fier with considerable simplification in 
construction. Figure I slinwa the new 


control operating u toroidal winding ma¬ 
chine. The selenium rectifier requires no 
time delay device, no center-tupped step- 
up transformer, and no rilamenl supply. 
I'hc saving ui these components results 
in a substantial reduction in cost without 
sacrifice in pcrformiuice and with the 
advantage of instant starting 
The photograjjh. Figure 3, of the in¬ 
terior of the new control shows the 
simplicity of the dcsigD. At the upper 
corners of the cabinets are the field-sup¬ 
ply transformer and the choke. The 
combioatioD overload breaker and field 
awilclj is beside the N’ariac. The start- 
stop-reverse switch and the d 3 Tiamic 
braking resistor are at ojiposite sides. 
The armature rectifier stacks are in the 
bottom corners with the field rectifier 
and Jonos plug between them. As with 
the earlier Type 1700-AH and AL Con- 
truLs, all components are mounted on the 
lid. The plug and jack arrangement 
simplifies inetallation and makes it possi¬ 
ble to remove the unit without disturb¬ 
ing the wiring 
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RECTIFIER IIFE 

The new design has been made possi¬ 
ble largely by improvement in available 
•telenium reetifiers. Motor nontrol equip¬ 
ment is frequently subject to operation 
in high ambient temperatures. To pro¬ 
tect a rectifier from failure due to p.xne.<w 
plate temperature, aubatuutial derating 
has been necessary even when high am¬ 
bient conditions were expected only occa¬ 
sionally. This has made both rJie bulk 
and the cost of suitable rectifiers almost 
prohibitive. Rectifiers recently an¬ 
nounced not only require fewer plates 
fur a given voltage but also are capable 
of withstanding sustained overloads or 
long periods of high ambient tempera- 
lure without failure. Maximum rectifier 
life of 40,000 to .SO,000 hours still re¬ 
quires derating to limit the maximum 
plate temperature. 1ml occasional opera¬ 
tion at higher-than-normal temperatures 
now costs only a moderate decrease in 
life in.atead of possible immediate break¬ 
down. With the new rectifiers, it is 
estimated on the basis of manufacturer’s 
testa that a life of at least 1.5,000 houi's 
will be obtained on continuous duty with 
the control box in an ambient tempera¬ 


ture of dO^C. This means thai. for ordi¬ 
nary applications, where operation is 
usually at lower temperatures, almost 
indefinite life is to be expected. Even 
where operation under extreme con¬ 
ditions is the rule rather than the excep¬ 
tion, several years of rectifier life should 
still be obtained. 

FEATURES 

Tim Type 1700-13 Control has .seveial 
new features worth noting in addition to 
those of instant .starting and freedom 
from tiilie replacement. The field supply 
is isolated by a transformer from the 
armature circuit. This means that stand- 
anl compnund-wnuml motors having 
five leads can be reversed by means of 
the switch on the control. In the Type 
1700-A design, a straight shunt motor 
connection is required for reversing 
service. Operating the field supply from 
a separate transformer instead of from a 
tap on the Varinc tnakes it possible to 
open the Variac input connection when¬ 
ever the motor is stoppeti and still have 
lielci excitation available for dynamic, 
braking. Elimination of (he Variac no- 
load loss liuring standby iteriods result's 


3. Snterioi vi«w 
of fho e»nfrel yhovHrtg 
slmpl* eonitn^cHon r** 
suiting from m 9 of le- 
(•nium rocHflers. 
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m cooler opcrolion of the cont.i-ol. j^ince 
thm* ip no tulio aiuI no warra-up pnih- 
li'iii, iLcniotiir may In- Ni aricil Di .'-loppi'ii 
li.V u switch in the D-o circuit-, although 
l.hi! <l}Tiamic braking m uol operative 
wlicn this is (lone. Microswiichcs ran lie 
employed coiivenienllv for limit switches 
in many applications because it is not 
necessary to interrupt the ilirect current 
in the jirnifttiire circuit. 

PERFORMANCE 

Perlormancp curves for the new eim- 
Irol operating with a rijiupoimil-wound 
motor arc given in I'lgiire 3. The regula¬ 
tion at base speed is about 1^4 per ceiii. 
W’il h the series lielcl iisronnecteri. about 
IS per cent regulation is obtained, bul 
with appreciable reduction in atartiug 
torriuc. For most applications Ihc cotn- 
IKiniid cotmecl.imi is preferred becauM' 
ut‘ I he improved starting characi eristics, 
Hllhough (hip ciinsidcnition is not so 
important with 'n b.|i. motors ns with 
(htx<e of higher raliiig. Since (he r.p.m. 
rise in speed between ftill load and no 
load is roughly the sarao at all spectls. 
the [H'l'centage regulation varies in¬ 
versely as the speed setting, Kveii at the 
lower speed settings, however, the rt“gii- 
lation has proved entirely sai isfactory 
in a wide riingc of applii'ii.iiuns. Kxperi- 


cnce had proved llial it is only Ihc 
exceptional application which requires 
that speed he very cltisely lield againsi 
load variations. For all ordiniiry appli¬ 
cations, the inherently good regulation 
characleristic.s of the sliiint motor, as 
provided by the TtPf; 17011 Conlrols, 
arc (ill that can he desired. 

ONE MODEL ONLY—115 VOLTS 

Thc'J'ypE 1700-U (.'onirol is available 
only for operation at lO-Vltlo volts. liO 
cycles. .Vn equivalent 230-volt design is 
nol practicable liecausi- Ihc kra riiling 
of the \’ariac is less at the higher voltage 
and beciiusp a more bulky and moi'c 
expensive selenium rectifier would he 
required. Wheitr 2:30-viill operaliini is 
rcituircH nnd the warm-up lime delay 
is nol a disadvantage, Ihe Typk 
I 700-;\H Control i.s recommended. 
Wliere the instanl-slarling featuic i.“ 
desired with 'iSO-volt operation, Ihe 
Typk l7(Xt-B C'lMilrol can he ii.scd with 
u 2311-1 l.'i-viill aiiliitransformcr nf (>00 
va rating, 

SUMMARY 

To stimioarizp, 

(11 'llic new Variac control is simple 
and easy for shop electrieians to under¬ 
stand. 


Rgwrfr 4 . ScbemoKc of th« Type 1700>S Vorlae Sp«e^ Cenirol. 
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1 ,'J) Ir is II niggpd, long-lifp cnnlrol 
I liat is essentially maintenaiire free, 

(3) Ii is inslant-storting, and adjiisl- 
ahle speed is Dhiained without the roni- 
plirHliiins iiiiicrpiil in the ih.vmtroii 
arrangements. 

(4} It has a very large abort-period 
Dverload eaparity and is outstanding 
in its ability to start heavy loads 
iiuiekly. 

(.5) The very low ripple in the arma¬ 
ture I'irciiit means (hat (here are no 
torque pulsations an<l that standard 
motors ran be used at their full rating. 

This ri)mliiiialioii of ehurafterislics 
makes these eontmls adaptable to a 
wide range of applicat ions. 

- tv. X. Tutti.k 



Figure 5. 5pe«d*Torqu« curves oF Typt I700*B Voriac 
Speed Control operoting o 0.£. type BC Composird' 
Wound Motor roted Vi N.p., 1725 rprn« 115 v, 2.0 
o inpui. 


SPECIFICATIONS 


Supply Fraquuncy: tHl cycl.9 

A'ClnpvT VuHgea: IOti-135 
O.C OulRUt Armaiura Volloga: 0-1 IS 
Conrlnvous p.C Oulpul Arnigrura Curranh It.P ii. 
n-C Oulput Flald Vgltggei 1 IS, 75 
Moaliinum n-C Oulpul Fluid Currant: 0.4 u 
Input Puvrar: 8ttind-Bv, 38 WAttn 
Full Lijjid, 50(1 rtutta 

Spead Rgnga: Motor rated speeil (liovri to tern 
at. eorottfknt lorqur. 

Mgian 1I5-V D-C ahunt or tumpouiid motor 
of h.p. rating, nr other mnlors n[terat.iug 
nlihlii the ronihiuotis armature eiirrent rating 
of 3,0 amperes, may lie used nith the roiitml. 
.\ motor vrith a rommutatiiig ijnle is preferable 
lieeause improved eommutation is obtained 
over fbo speed range We ran supply the motor 
listed below. Motors of other mariufertiire t‘eii 
he uaed equally well, 


Ovaitgad Prgiaciign: A tilillMlrlay liitigm-lir itr- 
I'uit htraker [lerniits Iwavy sUniliig rmiviiin nt 
short duration, but proteet-s the contnil un<l 
motor ill event of n stall. Ilrenker aiil open 
between 3.5 Hurt 4..35 amperes ermaiuie rurrent 
on Bustniupti overload, hut will permit, h starting 
I iirrent. innirb of 12 aiiipctw fir 3 serimde. 
Rgvgrtol ood Dyngmic Sigklng: A nuoiually npei- 
nted stnrT-.slnp-rpvenip .switrh and a dynaiiiir 
lirahing rertstur are iiii'luded in the 'tiiitml. 
Ktroiig brnking Artioii is olitAjntal in llie slop 
porilion. 

MgunHng and Whing; lliiles HfC pnilided ill I In' 
l>;i('k of tbc boa for nmuotuig oil u W'llk or 
hrix-kct. Mciiiiitiiig must be vortirni and niusi 
jiermit free aersM of air ibrough the Isiltom of 
the rablnel. Two holes (tir BX or riinrliiK 
wiring ure liKtulrod in the venter uf the IhiIIhiii 
of the box. 

Dgmaniignt: Box, EIHa X I2 ^e X 4H hn’iies; 
diinensiotu over knobs and louvers, 9*is x 
12?, K 6 inches. 

Nat Walght! 2.3'a pnmida, OF. innltir .3(1 inuirids. 


Type f’odr H'ord f’rtVr 



l700uB 

Vorioe Sptod CftnFf«l, * 115 v, 60 cyel«5... 

ATOOT 

1 {tdS.M 


BC46AB29 

OB 'A h.p. Sen)l'9n€lOMd I750ri»aiir>oior, 115 v. | 

1 dc. For vto wilh Typo 170(VB. . .. 

IKITUlrt 

dS.rv 


*'l’d ipHHl 1 ‘oolrAl wiih ntntne, um« wnrrl, ApnrbTiifymBa 

•V f*. PitiMii No. 2/K»,0i:<. 
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TYPE 71-A VARIAC" TRANSFORMER 


A sourpp nf low voltage, a-c pwwer is 
11 necessity in any electrical laboratory 
or experimental shop. A convenient, ad- 
jiistalile sniirre, readily adaptable to 
many uses, can quickly pay for itself 
with time savings alone. A cootiniiouely 
adjiiBtahie transformer of the Variac 
i.ypp. Init with a completely isolated 
secondary anndiDg, provides such a 
source. 

TheTI-A Variac Transfonner has lieen 
ileveloped to meet these requiremenU. 
It ia a ready-to-use, enclosed package 
with attached cord and plug for 115- 
vnlt, 60 cycle input, anti a pair of verna- 
tile Type 938 Binding Posts to deliver 
0 to 16 volts output. 

The transformer is rated for 5 amperes 
conl.inuoiis duty, with a conservative 
50 C. internal temperature rise and an 
output regulation drop of leas than 3 
volts at full setting. 


The basic unit is compotied of two 
layer-wound primary coils on opposite 
legs of a conventional stack of L-type 
laminations plus two single-layer second¬ 
ary coils wound over each of the pri¬ 
maries. The insulation between coils 
and to the core will withstand a 1250- 
volt breakdown test. The seeondaries 
are lapped by a unique arrangement of 
two standard Variac brushes on a single 
aluminum radiator, which permits direct 
connections of the coils to both line and 
load without slip rings. 

The simple, rugged enclosure is largely 
made up of two heavy aluminum U 
pieces, which are held so as to provide a 
J^-inch mounting slot at the bottom 
and a guiding track for the slider carry'- 
ing radiator and brushes at the top. This 
slider assembly is the only moving part. 

The mounting slot permits securing 
llip unit to a wall, nut of working space. 
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or into a device as a permanent com¬ 
ponent. 

The slider track is caliliratcd in open- 
circuit voltage for ready reference. 

The limited voltage range makes this 
transformer particularly safe for c-f- 
pcrimental work, the isolated secondary 
permits its use in floating circuits, and 
the continuous adjustment is convenient 
in compensating for voltage fluctuation 


or in determining perfornituii'e over u 
voltage range. 

Wo have found this device extremely 
useful for controlling the small low- 
voltage soldering irons used in minialuie 
work, as n filament supply on bread¬ 
board models, as on intensity control 
for microscope lamps, and iu many other 
applications. 

H. M. WttsoN 


SPECIFICATIONS 

Input Vultagu; ll€ volte No-lead la>«: Less thui S walls 

Ovlpuf CuironI; € anjpercs moxuiiuiu Dlmonuleni: (Leagtll) Sti X (widths 3^ X 

Oulpat Voltojo: 0-ie volts open circiut {height) inches, overall. 

0-13 volts ai 0 aaip. Net WtlBhi: 4 pouuds. 

Type Code Word Price 

71.A Varlac Trani<artnat*. I l'»7e\ ! $18.50 

•I. s Pitupi .No. IJMI.OIS 


MISCELLANY 


PAPERS —By W. K. Tlmrsloii. of 
Genei-al Radio's New York Office; “U- 
H-F Measuring Equipment,'' at the 
April 11 Meeting of the Ijinca.ster Siifj- 
section, I.R.E., at Lancaster, Pa. 

By Frederick Ireland, of tieneral 
Radio’s Los Angeles Office; "Impedance 
Measurement Techniques at Freiiuen- 
cies between 50 and 1000 Me,” at the 
April Meeting of the Los Angeles Sec¬ 
tion, I.R.E. 

— By William R. Saylur, of the Sales 
Engineering Department, Cambridge 
065ce; "Some Recent Developmente in 
the Tiislrument Field,'' at the March 27 
Meeting of the Technical Grouii on 
instruments and Measuroments, Boston 
Section, A.I.E.E. 

— By Donald B. Sinclair, Chief En¬ 
gineer, and Arnold F. (.1. Fetewoti, 
Engineer: "A Single-Ended Push-Pull 
Amplifier," at the 1951 I-R-E. National 
Convention, New York, March 22. 


— By Donald B. Sinclair, Chief En¬ 
gineer; ‘‘Considerations in the Design of 
a Line of Inexpensive Test Equipment,” 
a1 the New England Radio Engneering 
Meeting, Boston, April 21. 

HONORS —At their lU9th Natiuiiul 
Meeting, in New Y’ork on January 31, 
1951, the American Meteorological So¬ 
ciety gave its award for ‘‘outstanding 
services to the Society by an individual ” 
lu Hemy 3. Shaw of Westbrook, Maine. 
Mr. Shaw, now retired, was formerly 
t.'huinnan of the Board of the General 
Radio Company. 

RECENT VISITORS from ABROAD 
From Sweden: 

Tord Bohlin, Chief Development En¬ 
gineer, A. B- Refa, Stockholm; B. G. 
Lindbeck, Chief, Measuring and Physi¬ 
cal Depariinetil, SKF LabnratorieK. 
tlothenburg. 
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From Switzerland: 

Ijiilji'rl (iuIiIsi-IiiukIi, Head. UcHcurtli 
and IJevelopnienl Uppurtmi'iit. (.'a- 
li|pi-ip« Pt 'iVetilpriRs lit'C^lI«l^nll.v 
C'liiwiinay: (liitil.ave (iiianolla, Head. 
li-F UcAfurfli Uc'pui'lment, and l{piic 
Knnxli. .\ssiKlanl l.u C'liicf ol H-F t'oii- 
si nic‘1 II 1(1 Dpparl iiii'iil, Mnnui-Hovpii 
and Vii. Buden, 

From South Africa: 

Ur. .1. t'. II. ileydciiryeh. NaUonal 
!'liy-*iiul Lahoialnry, South .Virk-un 
( imni'il t'ur Scidntilic and ludiwlrial Hc- 
.spari'h. Pri'luria. 

From India: 

S. K. ChiitLerjee, l-wt-iin'r, l)pp:irl- 
niPiit Ilf F.lwtrii'td C'lMiiiniiiuralioii. In¬ 
dian laalilut.c 1)1’ SeiciU'e, Baugulurt', 
India. 

From AuElralie: 

.lolin A. Pulun. Maiiuiting Uiiwlor, 
iind B. F. isi'acl, Sales Manager, Trajis- 
ini.-wiiin I’rtHliiers I'ly., I.tii.. Norili 
Sydney. 

From Japan: 

M. 'rDiiiola. Direcliir and Chief Hii- 
Kineer, Yokogama Fleelrie Works. Ltd., 
I'okyo: Toaliil'ufla Sitkamolo, Uepart- 
nienl of FkH'trieai Kngiiiperiiig, Fiint 
I'arully of iaigiiieci'ing, I'niveriiity of 
'I'okyo; and Ur. Takashi laobc, l*ro- 
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fesior, Deparlmi-nl of Elertrieui Meus- 
iircmcjils, Faoulty of Kiiginm-iug, I'lii- 
\’ei>iily of Tokyo. 

APPARATUS 

FOR NOISE MEASUREMENT 

.\n exeellenl siiraraary of (he impoi- 
laiil rharai-lerbitirs of rioise-rueasiiiui)' 
equipment ia euntaineJ iti a pnper l>y 
Ur. 1 a!u L, Beroiu’k, entitled “.Cppiira- 
liis fur Nois(‘ Meiisuremert." Uriginally 
prepared for the N'alioiiul Noiae Aljate- 
nient Coiineil, this paper has also l>een 
presented before tiiedieal lUid industrial 
hygiene gi<iit|)s. The genend miidn"- 
iiicnts fur a sound-level meter ai'(! re¬ 
viewed, mid the eharaeterislies of sis 
types of mieropluines and six types of 
aiiHlyzers are ilisriLssed. Ciililiraliiig de- 
vieca, vibration pirkiips, uud reeordi’rs 
arc also eonsidered. The paper U ili- 
reelisi to tliuse resixinsilile for tin- piii'- 
ehase and use of uoise-mea-suring equiii- 
metil ill faetonoti, liiw-cuforeonieiil 
ageneies, husiness oftiees. lupilieal eliiiit s, 
and Ollier iirganiz.'iliiitis oiil.side the eii- 
Bineeiing field. Copies are available on 
re(|Uest to the (li'iiriil U'liJio ki.r/irr/- 
iiiriilrr. 

CREDIT Author of the article in the 
-April iasue, entitled “A Dynamic Mieri> 
piiotie for llip Sound-Level Meier," was 
Ervin E, Gross, of our Development 
Engiiiecriug (iruup. 
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